Background: Few adolescents are eating recommended amounts of healthful food items at school. The purpose of this study was to gain an in-depth understanding of participating students' perception of their school menu, determine what influences their food choices, and solicit suggestions for improving the meals served in their school cafeteria.
Introduction
A typical person makes over 200 decisions about food each day [1] . For adolescents, this large number of food decisions has recently been overwhelmingly negative in terms of diet and health outcomes. Few adolescents are eating recommended amounts of whole grains, fruits and vegetables, and dairy products and are instead consuming high amounts of fast foods and high-sugar snack foods [2] [3] [4] . At the same time, obesity and diabetes in adolescents are increasing in prevalence and unhealthy dietary patterns have been considered one of the most frequent risk factors for chronic disease among adolescents [5] . Since students spend much of their time in a school and consume at least one meal there per day this setting provides an opportunity to influence what students eat [6] .
Thus, understanding factors that influence an adolescent's food choices at school is important for designing future interventions to increase the consumption of healthy foods and beverages and reduce consumption of unhealthy foods and beverages. An ecological approach provides a framework for understanding these factors at multiple levels of influence [7] . The United States Department of Agriculture (USDA) considers this multi-level framework crucial for understanding how all elements of one's environment shape their food and physical activity choices and subsequently, their health [8] . This type of approach includes consideration of policy issues, community and environment factors, and intrapersonal characteristics.
Policy issues that influence food choices include the Healthy, Hunger-Free Kids Act of 2010, which mandated that the USDA set guidelines for school wellness policies and nutrition education, as well as ensuring marketed foods and beverages, including breakfasts and lunches served at school, are consistent with health standards [9] . Meals in the National School Lunch Program (NSLP) are now required to offer only fat-free or 1 percent milk, limit total calories with less than 10 percent calories from saturated fat, reduce sodium, and minimize trans-fat [10] . During 2012 fiscal year approximately 31.6 million students participated in the NSLP daily, with more than 20 million of these receiving free or reduced price lunches [10] .
Factors at the community and environment level can influence a child's eating behavior due to the availability of foods offered during school hours [11] . Children and adolescents spend a significant amount of time each weekday in the school environment; therefore, the school setting has the potential to be a practical and cost effective choice for interventions aimed at obesity prevention and reduction. Combined, school meals and snacks can provide up to 50% of a student's daily caloric intake [12] .
Despite the importance of the previous factors, the most salient influence on adolescent eating patterns may be individual-level factors, especially as adolescents have more autonomy at school in regards to making food choices [13] . At the individual level, personal factors such as the physical senses and experience with a food are ISSN: 2469-4185 likely to influence an adolescent's food choices. Woo and Lee found that senses are important in children's food choices, especially taste and smell [14] . Similarly, the way food is named is important as indicated by a study by Wansink and colleagues, who found students were more likely to choose vegetables labeled with attractive names [15] .
The factors that influence adolescents' food choices at school have not been previously thoroughly examined from their perspective, particularly using an ecological framework. Focus groups were therefore conducted in high schools and junior high schools in one school district in northern Louisiana, with the purposes of gaining an in-depth understanding of students' perception of the school menu, determine multi-level influences on their food choices, and solicit suggestions for improving the meals served in the school cafeteria.
Methods

Participants
During the 2011-12 school year, traditional focus groups were conducted among students from 6th to 12th grade in the Lincoln Parish School District, which was chosen because it provided a geographical diversity of urban and rural, and ethnicity. This school district, located in north-central Louisiana, serves almost 6,000 students in grades pre-kindergarten through 12 among 15 schools. Slightly over half (55%) of the residents are Caucasian and 41% are of African-American (AA) descent, 40% of the county is rural, and almost 30% have an income below poverty level [16] . Students were recruited from all five of the junior high and high schools in the district to capture students from the six grade levels, which encompass students ages 12-19. All students were given a letter describing the study procedures to take home for their parents to sign in order to be eligible for the study, and every student who returned with a signed parental consent form was allowed to participate.
In order to capture age-and culturally-related perceptions, focus groups were organized by grade levels and race where possible. A total of five focus groups were conducted with African American students, five with Caucasian students, and two focus groups with a mix of both races. At least two focus groups were conducted in each school, and the two biggest schools in the district had three focus groups. The focus group sessions were conducted during general classes that were representative of students from all grades, races and gender in each school. Students were excluded if they did not have a signed parental consent form or if they did not have a signed assent form. No incentives were provided for participating.
Instrumentation and procedure
The researchers formulated a semi-structured focus group topic guide and group segmentation guidelines and a list of questions that were asked can be found in Table 1 [17] . The questions were designed to gain a sense of factors that influence adolescent eating patterns, including the healthfulness of school menu items. The topic guide was not designed specifically based on an ecological model, but rather, questions were left open-ended to gather a broad array of multi-level influences.
Focus groups ranged from 8-12 members per group and lasted approximately 60 minutes. Two researchers experienced in focus group interviews moderated all the sessions, while two other research team members observed and recorded the sessions in addition to writing supplemental field notes. Notes included comments on the conversation, the tone of voice, non-verbal observations and body language, and words used for description which were used in the analysis [17] . All focus group sessions were audio recorded and transcribed verbatim. Focus groups were chosen to give the students an opportunity to discuss their opinions, perspectives and desires in more detail than is typically allowed in traditional surveys.
Data analysis
Four researchers with experience in focus group interviews independently coded the transcripts, and one researcher with a background in the African American community provided assistance with cultural concepts and terminology. Each researcher examined a transcript of the quotations and comments from focus group participants and placed statements into common categories and issues. Data were then coded into broader themes. The researchers then met and discussed their findings, and discrepancies among themes and categories were deliberated. From this process, meaningful conclusions about the students' perspectives were drawn and any disagreements were discussed until full agreement was reached by all four researchers [18, 19] . The conclusions were substantiated directly by supportive quotations from the students. • How often do you make these healthy choices when they are available in your school cafeteria?
Results
•
• What foods do you consider less healthy in your school cafeteria? Why do you think they are less healthy?
• How often do you make less healthy choices when they are available in • Where do you get your nutrition information from?
• What kinds of information do you need to make healthy food choices?
• Would the availability of information in the cafeteria influence your food choices?
• What can your school do to promote healthy eating? Table 1 : Focus group topic guide for high school students in the (blinded for review) school district.
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A total of 80 students were interviewed across 12 focus groups. The majority were in grades 9-12 (high school; 62.5%), female (67.5%), and white (53.75%). Table 2 presents brief demographic characteristics of the focus group participants, and Table 3 breaks down each focus group by school and participants' race. Analyses indicated that individual and environmental factors were most important for influencing school food choices according to the ecological framework and results are presented by the main individual and environmental themes that were revealed. In response to questions regarding factors that influence students' school food choices, the following themes were identified: Food sensory, which included the taste, smell and appearance of food; the name and familiarity of the food; cooking method; the length of the lunch line and food safety concerns. Regarding questions about nutrition knowledge and resources, students indicated they possessed inadequate knowledge of nutrition and that television and internet were their main sources of nutrition knowledge.
Sensory aspect of the food: taste, appearance, and smell
All of the focus groups, regardless of grade or race, indicated that taste was an important factor in deciding what food to choose, or more specifically, what to avoid. One student remarked that "the food they serve doesn't please my taste buds" (AA female, 11th grade). Underscoring the importance of taste, another student stated "I'll still eat it if it tastes good although I know it's not good for me" (AA male, junior high). Other comments were related to specific foods: one student mentioned that "wheat bread tastes nasty" (AA female, 10th grade) and another expressed a dislike for skim milk, noting that it "tastes like water''. When asked how they know if a food tastes good, they described either having eaten it before or if their friends tried it first.
In addition to how the food tasted, the appearance and smell of food was an important gatekeeper and was mentioned by all of the focus groups. General comments included that "If it looks and smells bad, I ain't eating it" (Caucasian female, 12th grade) and another student added that they "determines the food I eat by the smell and the look of it" (Caucasian male, 12th grade). Unappealing appearance or food presentation was again referred to as 'nasty': one student stated "If it looks nasty I probably won't eat it. I eat it because it looks good" (Caucasian female, 12th grade) and another student observed that "fish served in the school cafeteria smells nasty. I smell it even outside of a cafeteria and I do not eat [it] " (AA male, junior high). When asked how to improve the foods offered, one student made a recommendation to "make healthy foods look and taste good" (Caucasian male, 12th grade).
Familiarity and the name of the food items
Unfamiliar foods were less likely to be chosen. For example, one student stated "If we've tasted it before, we'll probably eat it. If we haven't tasted it before, then we probably won't eat it" (AA female, junior high). Specific examples of unfamiliar foods included brown rice and sweet potato fries. One barrier for choosing a food to eat was having unfamiliar name, which was particularly emphasized by the African-American focus groups. Students indicated they will not even consider dishes with unfamiliar names: "Sometimes if I don't know what it's called…I probably won't want to eat it" (AA male, 10th grade). Another student provided a specific example: "Potatoes Au Gratin-what is it?" (AA female, 11th grade). On the other hand, a familiar ingredient was a positive cue for choosing to eat a food; for example, one student mentioned: "I would eat new food if I saw something I like on it, such as a blueberry topping".
Cooking method
African American students indicated a preference for specific cooking methods, and even expressed frustration that some foods were baked versus fried. For example, one mentioned "they bake fries; baked fries are too soft and not crunchy" (AA female, 11th grade). Several other African American students also expressed a desire to see more fried foods. One student stated: "I would not be okay if catfish was steamed or boiled because I like it tasty. It is not tasty at all when it isn't greasy" (AA female, 12th grade). White students were more likely than the African American students to complain about lack of sweet choices: "They took away cinnamon rolls. Cinnamon rolls are huge and so sweet. I miss cinnamon rolls" (female, 11th grade). Another white student stated "I consider cake less healthy because they are sweet, but I want to have cake back" (male, 10th grade). Finally, all of the students, regardless of their race, preferred the use of spices to improve the taste of school food. One Caucasian male in 10th grade stated that "I know foods served in my school cafeteria are healthier since my school menu changed, but I do not like them. It was spicy previously, but now it's plain. It does not have flavor". This comment may reflect a common preference for seasoned and slightly spicy food in the southern US. 
Long lunch lines
Food safety
There were several concerns related to food safety that were discussed in more than half of the focus groups, with the majority of complaints coming from the African-American groups. Students wondered about the cleanliness of the cafeteria and noticed cafeteria workers sometimes did not wear their gloves or hair nets. One student described a poignant observation regarding the cafeteria workers: "The other day there was this woman she was about to serve me and then her phone rang and she didn't even take off her gloves, she got her cell phone and she started talking on it and she hung up and started serving my food again without [removing and replacing] the gloves" (Caucasian female, junior high).
Several students mentioned finding human hair in their food, including one who stated "I had mashed potatoes once…and there was this big hair on it" (AA female, 10th grade), and others mentioned the food is not always cooked all the way through, noting that their "hamburger meat still be pink" (Caucasian female, 10th grade). Another student commented that the eating environment was not appropriate: "when we sit down at the tables, sometimes they still are dirty" (AA male, 9th grade), indicating a need for schools to ensure clean and healthy eating environments for their students.
Inadequate nutrition knowledge
The students were asked how much education in nutrition they had received and the source of that education. All students indicated that they had limited nutrition education, and denied learning nutrition in school, as exemplified by one students' statement: "I don't know about nutrition" (AA male, junior high). Rather, the students mentioned their nutrition information came from the internet and television.
The students were also asked what information they needed in order to make healthy food choices and their responses included: knowing what is actually in the food, the amount of calories, sugar, fat, and protein, and presence of allergens. When asked what foods were healthy, the students described fruits and vegetables, and mentioned grilled chicken salad as a healthy choice they would choose. They provided recommendations for the school to promote healthy eating, which included: "give us the food we like", "let us have a choice", "cook it better", "make it more appealing", "provide more desserts" and "serve foods at proper temperatures". When students were asked how often they make less healthy choices from their school cafeteria, common responses were 3-4 times per week or every day.
Discussion
This study revealed factors that influence students school food choices. When the students' responses were examined as products of an ecological framework, individual and environmental level factors were the most discussed in this study, which supports recent findings [20, 21] . One of the main individual level factors influencing students' food choices was their use of their senses, including taste, smell and appearance. It was apparent that visual appearance and smell were gatekeepers for these students' food choices and these senses preceded their ability to taste a food. This is especially pertinent since students discussed they would only eat foods that looked and smelled good. These findings support several qualitative studies including: Stevenson and colleagues, who reported aesthetic qualities like taste, texture, appearance and smell were among the most powerful reinforces of food choices among adolescents, Nago and colleagues, who also found sensual properties like smell, color or shape were the most important factors adolescents discussed as influencing their food choices and Molaison and colleagues, who found African American adolescents preferred foods that tasted good, and in particular avoided foods that tasted "nasty" [22] [23] [24] . Although these findings are not groundbreaking they have policy and practice implications. Giving students the opportunity to define what tastes good, including incorporating spices in the cooking methods and engaging students in menu planning, would result in higher acceptance of food prepared in school and could increase participation in school meal programs.
Familiarity with a food was also important to these students' food choices, representing another individual level influence. The students were more likely to choose a food they or their friends had tried before. On the other hand, being unfamiliar with a food, including not recognizing the name of a food, was presented as a barrier to choosing that food. Students stated they would not eat a food if they did not know what it was. Therefore, opportunities to try a food may be an important step for encouraging these students to choose new foods. The HEALTHY study group conducted an intervention in schools that incorporated taste tests of new and unfamiliar foods as one intervention component, and found intervention schools served less energy (38 calories, P=0 .02), total fat (2.7 grams, P= 0.001), percent energy from fat (4.5%, P< 0.001), and more fiber in grainbased foods and legumes (0.8 grams, P< 0.001) than control schools [25] . Taste tests might be an effective strategy for engaging students in menu planning and familiarizing students to new foods, which might result in increased acceptance of school food.
Extending beyond individual level factors, broader cultural factors that influenced students' food choices included preferences for certain cooking methods (like frying foods) and the use of seasoning. Similarly, Campbell reported that low-income, minority adolescents preferred fried foods to other cooking methods, and a study of African American adolescents by Wang and colleagues found that fried food consumption was high, which may be indicative of cultural dietary patterns in the general African-American population [26, 27] . Therefore, it is important to consider cultural factors when developing and introducing new food choices for adolescents and these factors should also be incorporated into any nutrition education ISSN: 2469-4185 provided to them [28] .
Environmental factors also created challenges for what foods the students chose. For example, long lines in the cafeteria influenced whether students had enough time to eat their food, or if the food they wanted was available. When the food they wanted ran out or the lunch lines were too long, the students indicated that they sometimes bought "unhealthy" food from concession stands. These environmental factors should be considered by schools attempting to promote healthier items, especially considering that students may have more autonomy in food choices while at school versus at home [13] . Similarly, it is crucial that the food service does not put the students in a position between being tardy in a class and missing a healthy meal. Making sure the lunch delivery system is effective given the short lunch periods (such as adding more lines to reduce the time it takes to receive a meal) would encourage more participation.
The students' assessment of food safety was unique and greater than expected, and indicated an additional environmental factor that affected their food choices. They perceived food safety being related to the physical appearance of the cafeteria workers, such as wearing hair nets and gloves, and through food being cooked properly. Students desired their food to be cooked all the way through and served warm or hot when appropriate, and were concerned when cafeteria workers did not abide by food safety guidelines. Although these findings may be somewhat self-evident, they can influence school health by encouraging stricter adherence to food safety guidelines and ensure proper training is received for all food service staff.
The students' self-reported nutrition knowledge was low as several students mentioned that no one gave them information about nutrition, even at school. This is supported by the findings of a previous study of multi-ethnic high school students, who reported minimal knowledge of food and nutrition [26] . The students were aware of some healthy and unhealthy food items, but they openly acknowledged a lack of knowledge regarding nutrition or nutrient composition such as number of calories in a given food. Although knowledge alone does not always enable adolescents to adopt healthy eating behaviors, it may be a prerequisite for behavioral interventions [28] . While nutrition knowledge was not objectively assessed in this study, it was clear that the information the students requested related to the energy density of a meal such as the amount of calories or fat in a meal. It is possible to provide that information through the cafeteria where food choices are made. Nutrition education could be integrated into classroom activities, such as combining nutrition and mathematics, teaching food labels based on the school menu, or being discussed in gym classes; ideally, a coordinated school health program (such as a required health class) could be developed to disseminate nutrition information. Also, because sensory experiences were important to these students, this could be integrated into classroom activities, such as presenting actual fruit and vegetables when discussing biology or chemistry.
Research for changing school menus to address students' food preferences should involve several key multi-level influences that were revealed by this study: samples of all food changes should be offered allowing students an opportunity to try them; the appearance of food should be addressed by making it appealing; food should be cooked properly and all workers adhere to food safety standards that are actively enforced; long lines should be alleviated during meal periods; and cultural practices such as seasoning or cooking methods should be considered when developing new food items. An ecological framework provides a useful model for targeting such influences.
Limitations
This study was limited to one school district, and findings may not be generalizable to other schools or geographic regions in the country. Students were only included if they had a signed parental consent form, and those students may not be representative of the entire student population. It is not known if there are any differences between participants and non-participants. Participants were encouraged disclosing any opinions on the discussion topics, but statements made may have been socially desirable or inaccurate. Actual food purchases were not assessed in this study, and it is not known how accurately the opinions expressed by the students reflect their consumption of the foods they discussed. However, underlying findings can be applied to increase school food participation elsewhere.
Conclusions
The student focus group discussions in this study provide rich descriptive data regarding multi-level factors influencing adolescent food choices, and may help in increasing the acceptance rate of the school food. Findings from this study underscore the importance of engaging students in menu preparation and selection. Students demonstrated a priority for aesthetics of their food presentation over that of healthy choices, revealing a challenge for food service directors to present school food in an attractive manner and to ensure the food tastes good. If students are going to taste the food, the food's appearance should be an important factor to all food service staff wanting to increase participation in the school meal programs. Use of taste testing sessions to expose students to new menu items would be an effective strategy successfully used in marketing to increase food acceptability. Taste, visual appeal, and cultural/ethnic appropriateness are factors that should be considered when designing school menus to ensure that students will support the foods offered, and Wansink, et al. also suggest using familiar and attractive words when naming foods in order to enhance the opportunity of that food being chosen [29, 15] .
Additionally, federally funded school lunch programs are required to design a wellness plan providing nutrition education, and the findings from this study indicate that such a program was not identified as a source of nutrition knowledge by the students which could be targeted in nutrition education efforts [30] . Results from this study will be used to inform the development of high school menu changes in this population.
